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SECTION J-SITE 4-0UTDA TED MEDICAL SUPPLY DISPOSAL AREA 

screening benchmark. Constituents contributing to the cumulative cancer risk were 
identified as COPCs, and included: arsenic and chromium. 

In Step 3, based on the use of the 95 percent UCL for the EPC, a cumulative cancer risk of 
3 x 104 was calculated; this value is greater than the 5x 10·5 risk-ratio screening benchmark. 
Constituents contributing to the cumulative cancer risk were identified as COPCs, and 
included: arsenic and chromium. Chromium was the only COPC to contribute an individual 
cancer risk above 5x1Q·S. 

Exposure to subsurface sediment at Site 4 may result in unacceptable human health risks 
associated with arsenic and chromium, based on potential human exposure. The potential 
unacceptable carcinogenic risk is primarily associated with chromium, the only COPC to 
contribute to a risk above the screening benchmark level. However, in performing the risk 
assessment, it was assumed that all of the chromium detected in the subsurface sediment is 
in the hexavalent form, which is very unlikely. Chromium is generally found in natural 
sediment in the trivalent form, unless activities at the site have resulted in the release or 
formation of hexavalent chromium. Therefore, trivalent chromium is the form of chromium 
expected to be present at the site. Chromium was identified as a COPC in subsurface 
sediment when screened against the respective RSLs for hexavalent chromium. However, 
the maximum detected concentration for chromium in subsurface sediment was less than 
the RSL for trivalent chromium. Therefore, it is likely there would be no unacceptable 
carcinogenic risk associated with exposure to the subsurface sediment in the drainage 
ditches at Site 4. 

Ecological Risk Evaluation 
The ecological risk screening was performed to determine the potential for ecological risks 
associated with direct exposure to site media at Site 4 (surface and subsurface soils, surface 
water, and surface and subsurface sediment). The results of the ecological risk screening 
(Appendix B) provide a preliminary indication of potential risks from exposure to COPCs 
identified for the site, and are used to help determine whether the site requires further 
evaluation or the risks are acceptable. Table B-4 lists the samples used in this evaluation 
and the spatial groupings. 

Surface Soil 
Eight inorganics (aluminum, copper, iron, lead, manganese, mercury, selenium, and zinc) 
and six pesticides (4,4' -DDT, aldrin, endrin, endrin aldehyde, endrin ketone, and gamma
chlordane) exceeded screening values based upon maximum detected concentrations 
(Tables B-5 and B-6). All of these chemicals, except manganese, also exceeded background 
UTLs, where available. Acetone and carbazole lacked both screening values and 
background UTLs. Therefore, aluminum, copper, iron, lead, mercury, selenium, zinc, 
4,4'-DDT, aldrin, endrin, endrin aldehyde, endrin ketone, gamma-chlordane, acetone, and 
carbazole were identified as initial COPCs. 

The initial COPCs were then evaluated using more realistic assumptions to select refined 
COPCs, as follows: 

• Acetone, which did not have a screening value, was detected at a maximum 
concentration (120 ).lg/kg) that was less than soil screening values for other, similar 
VOCs (Table B-1) . Thus, this chemical was not identified as a refined COPC. 
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SITE INSPECTION REPORT SITE 4, SITE 9, AND AREA OF CONCERN 3 

• Carbazole was detected in five surface soil samples a t a maximum concentration of 
250 ~tg/kg (0.25 mg/kg) . While there is littie information regarding the potential toxicity 
to soil invertebrates and/ or terrestrial plants following direct exposure to this chemical, 
available data suggest that the maximum observed concentrations of this chemical are 
too low to elicit adverse effects. In studies with oligochaete worms exposed to carbazole
spiked soils, the resulting Lethal Concentration to 50 percent of the population (LC50) 

and Effect Concentration to 50 p ercent of the population (ECso) values were greater than 
2,100 and 52 mg/ kg, respectively (Sverdrup eta!., 2002). In a similar study exposing 
collembolans (or springtails) to spiked soils, the LCso and ECso valu es were 2,500 and 
35 mg/kg, respectively, for carbazole (Sverdrup et al., 2001). Applving an !uncertainty 
factor of Sit~.> the lower uf the two _EC<n_ \~a lues (to ,1pprc~.xJ ~1ate _a_c!l£Onic NOEC) y~ek~s- ____ - Comment [dl]: Justifteation for this uncertainty 

factor needs to be provided so the reader ca n decide 
if it is appropriate, or not. 

<l n effects concenh·ation of 7.00 mg/ kg. The maximum concentration of carbazole (0.25 
mg/kg) is n~ultiple ordl'n; of ma gn itud e below~ this effect~ concentrations . 
Therefore, carbazole was not identified as a refined COPC. 

• The mean hazard quotients (HQs) for copper, iron, lead, selenium, zinc, 4,4'-DDT, and 
gamma-chlordane were less than one. Thus, these chemicals were not identified as 
refined COPCs. 

• The mean HQ exceeded one for aldrin (1.17), endrin (2.67), endrin aldehyde (4.85), 
endrin ketone (5.51), and mercury (2.25). These five chemicals were identified as refined 
COPCs. 

• Aluminum exceeded its pH-based soil screening value in eight of 10 samples and the 
mean pH at the site was also less than the pH-based screening value. Aluminum also 
exceeded background in two of 10 samples. Therefore, aluminum was identified as a 
refined COPC. 

Subsurface Soil 
Five metals (aluminum, iron, mercury, selenium, and zinc), four pesticides (4,4' -DDT, 
aldrin, endosulfan II, and endrin ketone), bis(2-ethylhexyl)phthalate, and di-n
butylphthalate exceeded screening values based upon maximum detected concentrations 
(Tables B-7 and B-8) . All of these chemicals, except iron, also exceeded background UTLs, 
where available. Screening values and background UTLs were not available for acetone and 
2-butanone. Therefore, aluminum, mercury, selenium, zinc, 4,4'-DDT, aldrin, endosulfan II, 
endrin ketone, bis(2-ethylhexyl)phtha la te, di-n-butylphthalate, acetone, and 2-bu tanone 
were identified as initial COPCs. 

The initial COPCs were then evaluated using more realistic assumptions to select refined 
COPCs, as follows : 

Acetone and 2-butanone, which did not have screening values, were detected at 
maximum concentrations (120 and 8.00 pg/ kg, respectively) that were less than soil 
screening values for other, similar VOCs (Table B-1). Therefore, these chemicals were 
not identified as refined COPCs. 

• The m ean HQs for selenium, zinc, 4,4'-DDT, endosulfan II, bis(2-ethylhexyl)phthalate, 
and di-n-butylphthalate were less than one. Therefore, these chemicals were not 
identified as refined COPCs. 
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SECTION 3-SITE 4-0UTDATED MEDICAL SUPPLY DISPOSAL AREA 

sediment, and two SVOCs (benzo(a)anthracene and dibenz(a,h)anthracene), six pesticides 
(4,4'-DDD, 4-4'-DDE, 4-4'-DDT, dieldrin, endosulfan I, and endrin aldehyde), two 
PCBs(Aroclor-1254 and Aroclor-1260), and seven inorganics (aluminum, arsenic, barium, 
cadmium, chromium, iron and vanadium) exceeded one or more screening criterion in 
subsurface sediment. 

Sediment (surface and subsurface) and surface water samples were collected from Upstream 
Pond during the Site 4 2009 SI field activities; however, these analytical results were used to 
evaluate the pond as a whole and are discussed in Section 5. 

Step 2b-Conduct a Semiquantitative Risk Evaluation Using More Realistic Assumptions 
Human Health Risk Evaluation 
Exposure to surface and subsurface soil at Site 4 may result in unacceptable human health 
risks associated with PAHs, pesticides/ PCBs, and metals, based on potential human 
exposure. Exposure to groundwater at Site 4 may result in unacceptable human health risks ·· 
associated with PCE and arsenic, based on potential human exposure. Exposure to indoor 
air at Site 4 may result in unacceptable human health risks associated with PCE. However, 
PCE is not likely site-related since the only detection was upgradient of the site. Arsenic in 
groundwater is likely rela ted to the natural conditions of the aquifer and not likely to be 
site-related. 

Exposure to surface water in the drainage ditches at Site 4 may result in unacceptable 
human health risks associated with arsenic and iron, based on potential human exposure. 
Exposure to surface sediment in the drainage ditches at Site 4 may result in unacceptable 
human health risks associated with benzo(a)pyrene, arsenic, and chromium and exposure to 
subsurface sediment in the drainage ditches at Site 4 may result in unacceptable human 
health risks associated with arsenic and chromium. 

Ecological Risk Evaluation 
Potential unacceptable ecological risks were identified with exposure to surface soil 
attributable to aldrin, endrin, endrin aldehyde, endrin ketone, aluminum and mercury. 
Potential unacceptable ecological risks were identified with exposure to subsurface soil 
attributable to aldrin, endrin ketone, aluminum, and mercury. In the Site 4 drainage ditches, 
there are no potential unacceptable ecological risks were identified with exposure to surface 
and subsurface sediment; however, there are potential unacceptable ecological risks 
identified with exposure to pyrene and iron in surface water. 

Step 3-ls Further Investigation or Action Required? 

Results from test pitting activities indicate that buried debris exists at Site 4 and the vertical 
and horizontal extent of the debris has been sufficiently characterized during test pitting 
activities. However, additional site characterization for environmental media (soil, 
groundwater, surface water, and sediment) will be needed. 

An RI is recommended to characterize the nature and extent of contamination within soil, 
groundwater, surface water and sediment and to quantify the risk associated with all m edia . 
Information regarding the number oi samples, sampling locations, sampling analvtes, and 
how the sample data will be used in the RI will be agreed to bv the CAX Partnering Team 
and submitted in an RI UFP-SAP, to be submitted under separ<lte cover. The FS component 
would evaluate remedial alternatives to mitigate potential risks to human health and 
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ecologica l receptors in direct contact with debris and from potential contamination. Table 3-
7 summarizes the results of the decision analysis for Site 4. 
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SECTION 4-SITE !)-FORMER TRANSFORMER STORAGE AREA 

human nutrient, and although the concentrations indicate a potential unacceptable hazard, 
it is likely that exposure to iron at the concentrations present on site would not result in any 
adverse health effects. Therefore, it is likely there would be no unacceptable carcinogenic 
risk or noncarcinogenic hazard associa ted with exposure to the subsurface sediment in the 
drainage ditches at Site 9. 

Ecological Risk Evaluation 

The ecological risk screening was performed to determine the potential for ecological risks 
associated with direct exposure to site media at Site 9 surface and subsurface soils. Separate 
screenings were conducted for the site and the adjacent drainage ditch. The results of the 
ecological risk screening (Appendix B) provide a preliminary indication of potential risks 
from exposure to COPCs identified for the site, and are used to help determine whether the 
site requires further evaluation or if the risks are acceptable. Table B-4lists the samples 
used in this evaluation and the spatial groupings. 

Surface Soil (Site) 
Four metals (copper, iron, manganese, and nickel) and three pesticides (dieldrin, endosulfan 
II, and endosulfan sulfate) exceeded screening values based upon maximum detected 
concentrations (Tables B-34 and B-35). All of these constituents, except iron and manganese, 
also exceeded background UTLs, where available. Acetone and carbazole lacked both 
screening values and background UTLs. Therefore, copper, nickel, dieldrin, endosulfan II, 
endosulfan sulfate, acetone, and carbazole were identified as initial COPCs. 

The initial COPCs were then evaluated using more-realistic assumptions to select refined 
COPCs, as follows: 

• Acetone, which did not have a screening value, was detected at a maximum 
concentration (140 pg/kg) that was less than soil screening values for other, similar 
VOCs (Table B-1) . Therefore, this chemical was not identified as a refined COPC. 

• Carbazole was detected in one surface soil sample at a maximum concentration of 
2.70 1-1g/kg (0.0027 mg/kg). While there is little information regarding the potential 
toxicity to soil invertebrates and/ or terrestrial plants following direct exposure to this 
chemical, available data suggest that the maximum observed concentrations of this 
chemical are too low to elicit adverse effects. In studies with oligochaete worms exposed 
to carbazole-spiked soils, the resulting LCso and ECso values were greater than 2,100 and 
52 mg/kg, respectively (Sverdrup et al., 2002). In a similar study exposing collembolans 
(or springtails) to spiked soils, the LCso and ECso values were 2,500 and 35 mg/kg, 
respectively, for carbazole (Sverdrup et al., 2001). Applv ing ~n uncertain tv factor of 5 ito 
the lower of the twn EC ;v V<l lues (to <lpproximate a chronic NOEC) vields an effects 
concentration of 7.00 mg/ kg. The ma:-.imum concentration of Gl rbil zole (0.00?7 mg / kg) 
is below this effects concentration. The ma J<imum concentration of ca rbazole i.; well 
lolelew--f~'dti0n,.,.. Therefore, carbazole was not identified as a refined 
CO PC. 

• The mean HQs for nickel, dieldrin, and endosulfan II were less than one. Therefore, 
these chemicals were not identified as refined COPCs. 
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SITE INSPECTION REPORT SITE 4, SITE 9, AND AR EA OF CONCERN 3 

• The mean HQ exceeded one for copper (1.74) and endosulfan sulfate (1.48). These two 
chemicals were identified as refined COPCs. 

Subsurface Soil (Site) 
One metal (copper) and one pesticide (endosulfan sulfate) exceeded screening values based 
upon maximum detected concentrations (Tables B-36 and B-37) . These chemicals also 
exceeded background UTLs, where available. A screening value and background UTL were 
not available for acetone. Therefore, copper, endosulfan sulfate, and acetone were identified 
as initial COPCs. 

The initial COPCs were then evaluated using more-reali stic assumptions to select refined 
COPCs, as follows: 

• Acetone, which did not have a screening value, was detected at a maximum 
concentration (93.0 ).lg/kg) that was Jess than soil screening values for other, similar 
VOCs (Table B-1). Therefore, this chemical was not identified as a refined COPC. 

• The mean HQs for copper and endosulfan sulfate were less than one. Therefore, these 
two chemicals were not identified as refined COPCs. 

No refined COPCs were identified for th is medium and risks from this exposure pathway 
are considered accep table. 

Surface Sediment (Drainage Ditches) 
Two metals (mercury and selenium), six pesticides (4,4'-DDT, dieldrin, endosulfan II, 
endosulfan sulfate, endrin ketone, and gamma-chlordane), and Aroclor-1260 exceeded 
screening values based upon maximum detected concentra tions (Tables B-38 and B-39). All 
of these chemicals also exceeded background UTLs, where available. Carbazole lacked both 
screening values and background UTLs. Therefore, mercury, selenium, 4,4'-DDT, dieldrin, 
endosulfan II, endosulfan sulfate, endrin ketone, gamma-chlordane, Aroclor-1260, and 
carbazole were identified as initial COPCs. 

The initial COPCs were then evaluated using more-rea listic assumptions to select refined 
COPCs, as follows: 

• Carbazole was detected in one surface soil sample at a maximum concentration of 
52.0 1-1g / kg (0.052 mg / kg) . While there is little information regarding the potential 
toxicity to soil i1wertebrates and / or terrestrial plants followi.I1g direct exposure to this 
chemical, available da ta suggest that the maximum observed concentrations of this 
chemical are too low to elicit adverse effects. In studies with oligochaete worms exposed 
to carbazole-spiked soils, the resulting LCso and ECso values were greater than 2,100 and 
52 mg/kg, respectively (Sverd rup et a!., 2002). In a similar study exposing collembolans 
(or springtails) to spiked soils, the LCso and ECso va lues were 2,500 and 35 mg/kg, 
respectively, for carbazole (Sverdrup eta!. ,. 2001). ADL' Ivin<' <ln l m'ce rtaintv factor of 5 l~o. __ . - -f Comment [d3]: See orevious comment about this 

the lowt'f of the two ECs.~ values (to ~ppwximate J ch rtmi c NO EC) v ie ld s a n effects '-is_su_e_. _____________ _.J 

wncentration of 7.00 m~/ kg. The m aximum c,mcentration of Gll'bazo lc (().052 m~/kg ) is 
be l01v this effects cuncentmtion. The m:1ximum EDREe!-ltra tiontlf carb,1zole i:; w ell bl'ltlW 
the:;e ef:L·c ~ ccmcentraticnb. Therefore, carbazole was not identified as a refined COPC. 

.· { Formatted: Not All caps 
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SECTION 4-SITE ~FORMER TRANSFORMER STORAGE AREA 

Ecological Risk Evaluation 
Potential unacceptable ecological risks were identified with exposure to surface soil 
attributable to endosulfan sulfate and copper. No potential unacceptable ecological risks 
were identified with exposure to subsurface soiL In the Site 9 drainage ditches, potential 
unacceptable ecological risks were identified with exposure to surface sediment attributable 
to 4,4'-DDT, Aroclor-1260, dieldrin, endosulfan II, endosulfan sulfate, endrin ketone, 
gamma-chloradane, mercury and selenium. Potential unacceptable ecological risks were 
identified with exposure to subsurface sediment attributable to endosulfan II and 
endosulfan sulfate. 

Step 3-ls further Investigation or Action Required? 

Due to the small size of the site and extent of contamination, an expanded SI and interim 
removal action is recommended to further characterize and mitigate COPCscopper iR 
surface soil and , and PAHJ, /Hoeler 1260, and ar;er.ic, chromium, mercury, and selenium 
in--sediment. Confirmation sampling would be conducted following the removal action . 
Information regarding the number of samples, sampling locations, sampling analvtes, and 
how the sample data will be used in the expanded SI will be agreed to bv the CAX 
Partnering T earn and submitted in an expanded Sl UFP-SAP, to be submitted under 
separate cover. 
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The initial COPCs were then evaluated using more-realistic assumptions to select refined 
COPCs, as follows: 

• Acetone and 2-butanone, which did not have screening values, were detected at 
maximum concentrations (640 and 24.0 pg/kg, respectively) that were less than soil 
screening values for other, similar VOCs (Table B-1). Therefore, these two chemicals 
were not identified as refined COPCs. 

• Benzaldehyde, which also did not have a screening value, was detected at a maximum 
concentration (200 pg/kg) that was less than soil screening values for other, similar 
SVOCs (Table B-1). Therefore, this chemical was not identified as a refined COPC. 

• Carbazole and dibenzofuran were detected in 10 and one (of 11) surface soil samples, 
respectively, at maximum concentrations of 120,000 and 19,000 1-1g/kg (120 and 19.0 
mg/kg), respectively. While there is little information regarding the potential toxicity to 
soil invertebrates and/ or terrestrial plants following direct exposure to these two 
chemicals, available data suggest that the maximum observed concentration of 
dibenzofuran, but not carbazole, are too low to elicit adverse effects. In studies with 
oligochaete worms exposed to carbazole-spiked soils, the resulting LC50 (survival) and 
EC50 (reproduction) values were greater than 2,100 and 52 mg/kg, respectively 
(Sverdrup et al., 2002). Comparable values for dibenzofuran were 400 and 130 mg/kg, 
respectively. In a similar study exposing collembolans (or springtails) to spiked soils, the 
LCso and ECsovalues were 2,500 and 35 mg/kg, respectively, for carbazole and 50 and 
23 mg/kg, respectively, for dibenzofuran (Sverdrup et al., 2001). Applving an 
~ncertainty fa ctor of 5 ~o the lower of the hvo EC_:;o v~aJl!e~s (~o apyroximate a chronic _ __ _ 
NOEC) vields an effects concentration of 7.00 mg / kg for carb<J zole <1nd 4.60 mg/kg for 
d ibenzofuran. Maximum surface soil concentrations for both carbazole and 
d ibenzofuran were above these effects concentrations. Therefore carbazole and 
d ibenzofuran >vere identifi ed as refined COPCs.iV!aJcimum ::~1rkce ~:oil m ncentra#efl.s 
for dibenzo fuFan w ere below the.;e effect concentration.;; huv;enT, maxim um E> u rfa cc 
.·oil concentra tior: s for carb,lZole Vv'-<2-fe-HB~foa>, carb ,~ ;~o l e wa .. itlcntified cl: a 
refined COPC. 

• The mean HQs for aluminum, copper, iron, lead, mercury, nickel, selenium, thallium, 
zinc, endosulfan sulfate, and 3- and 4-methylphenol were less than one. Therefore, these 
11 chemicals were not identified as refined COPCs. 

• The mean HQ exceeded one for dieldrin (5.78), endosulfan I (31.8), endrin (11.2), endrin 
aldehyde (2.97), lindane (10.3), LMW PAHs (4.09), and HMW PAHs (7.25). These seven 
chemicals (plus the individual PAH compounds that comprise the LMW and HMW 
P AH groups) were identified as refined COPCs. 

Subsurface Soil 
Four metals (aluminum, iron, manganese, and zinc) and three pesticides (endosulfan 
sulfate, endrin, and gamma-chlordane) exceeded screening values based upon maximum 
detected concentrations (Tables B-29 and B-30). All of these chemicals, except iron, also 
exceeded background UTLs, where available. Acetone, carbazole, and dibenzofuran lacked 
both screening values and background UTLs. Therefore, aluminum, manganese, zinc, 

ES0110111 72439VBO 5·13 

_ - - Comment [ d4]: See previous comment on 
this issue. 



SITE INSPECTION REPORT SITE 4, SITE 9, AND AREA OF CONCERN 3 

endosulfan sulfate, endrin, gamma-chlordane, acetone, carbazole, and dibenzofuran were 
identified as initial COPCs. 

The initial COPCs were then evaluated using more-realistic assumptions to select refined 
COPCs, as follows: 

• Acetone, which did not have a screening value, was detected at a maximum 
concentration (240 pg/kg) that was less than soil screening values for other, similar 
VOCs (Table B-1). Therefore, this chemical was not identified as a refined COPC. 

• Carbazole and dibenzofuran were detected in five and two (of 11) subsurface soii 
samples, respectively, at maximum concentrations of 650 and 350 )lg/kg (0.650 and 
0.350 mg/kg), respectively. While there is little information regarding the potential 
toxicity to soil invertebrates and/ or terrestrial plants following direct exposure to these 
two chemicals, available data suggest that the maximum observed concentrations of 
these two chemicals are too low to elicit adverse effects. In studies with oligochaete 
worms exposed to carbazole-spiked soils, the resulting LCso (survival) and EC50 

(reproduction) values were greater than 2,100 and 52 mg/kg, respectively (Sverdrup et 
al., 2002). Comparable values for d ibenzofuran were 400 and 130 mg/ kg, respectively. In 
a similar study exposing collembolans (or springtails) to spiked soils, the LC50 and EC50 

values were 2,500 and 35 mg/kg, respectively, for carbazole and 50 and 23 mg/kg, 
respectively, for dibenzofuran (Sverdrup et al., 2001) . . Applving an !uncerta in tv factor of 
~ to the lower of the hvo EC,o va lues(to approximate a chronic NOEC) vields <m effects 
concentrati;Jn of 7.66 ~1 g/ kg for carbazo le and 4.66 n;g/ kg f<;r di ben zofu~·,ln. Maximum 
surface soil concentrations for carbazole and dibenzofuran were-we+! below these effecl!i 
concentrations. Therefore, these two chemicals were not identified as refined COPCs. 

• The mean HQs for aluminum, manganese, zinc, endosulfan sulfate, and gamma
chlordane were less than one. Therefore, these chemicals were not identified as refined 
COPCs. 

• The mean HQ exceeded one for endrin (6.15). This chemical was identified as a refined 
CO PC. 

Terrestrial Food Web 
HQs based upon maximum exposure doses for each upper trophic level terrestrial receptor 
are listed in Table B-31 (calculations are included in Appendix B). Based upon a 
comparison to NOAELs, arsenic, cadmium, chromium, lead, mercury, selenium, silver, zinc, 
Aroclor-1260, dieldr in, endosulfan I, endrin, and 11 P AHs had HQs exceeding one for one 
or more receptors. Therefore, these 23 chemicals were identified as initial COPCs. 

The initial COPCs were then evaluated using more-realistic assumptions to select refined 
COPCs, as follows: 

1 s-14 

HQs based upon 95 percent UCL exposure doses for each upper trophic level terrestrial 
receptor are listed in Table B-32 (calculations are included in Appendix B). Based upon 
a comparison to NOAELs, dieldrin, chrysene, and pyrene had HQs exceeding one for at 
least one receptor. There were no exceedances based upon the LOAEL but one 
exceedance (for dieldrin) based upon the MATC. 
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SECTION 5-AOC 3-CHEATHAM ANNEX DEPOT 11/12 POND BANK 

fluorene, indeno(1,2,3-cd)pyrene, naphthalene, P AH (HMW), PAH (LMW), phenanthrene, 
and pyrene), 10 pesticides (4,4'-DDD, 4,4'-DDE, 4,4'-DDT, delta-BHC, dieldrin, endosulfan I, 
endosulfan sulfate, endrin, endrin aldehyde, and gamma-BHC [Lindane]), 1 PCB (Aroclor-
1260), and 12 total inorganics (aluminum, arsenic, chromium, copper, iron, lead, mercury, 
nickel, selenium, silver, thallium, and zinc) exceeded one or more screening criteria in 
surface soil. Four VOCs (benzene, chloroform, ethylbenzne, and methylene chloride), 
11 SVOCs (2-methylnaphthalene, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, 
dibenzofuran, hexachlorobenzene, indeno(1,2,3-cd)pyrene, and naphthalene), 9 pesticides 
(4,4'-DDD, 4,4'-DDE, aldrin, delta-BHC, dieldrin, endosulfan sulfate, endrin, gamma-BHC 
(Lindane), and gamma-Chlordane), and 10 total inorganics (aluminum, antimony, arsenic, 
chromium, cobalt, manganese, selenium, silver, vanadium, and zinc) exceeded one or more 
screening criteria in subsurface soil samples. 

In groundwater, four VOCs (1,4-dichlorobenzene, benzene, ethylbenzene, and total 
xylenes), 9 SVOCs (2-methylnaphthalene, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, dibenz(a,h)anthracene, dibenzofuran, 
indeno(1,2,3-cd)pyrene, and naphthalene), one pesticide (dieldrin), seven total inorganics 
(aluminum, arsenic, chromium, iron, manganese, mercury, and vanadium) and four 
dissolved inorganics (arsenic, cobalt, iron, and manganese) exceeded at least one screening 
criterion. 

In surface water, two SVOCs (benzo(a)pyrene and pyrene), seven total inorganics 
(aluminum, arsenic, barium, cadmium, copper, iron, and manganese), and one dissolved 
inorganic (barium) exceeded at least one screening criterion. 

One VOC (carbon disulfide), 18 SVOCs (acenaphthene, anthracene, benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, 
chrysene, dibenz(a,h)anthracene, fluoranthene, flourene, indeno(1,2,3-cd)pyrene, 
naphthalene, PAH (HMW), PAH (LMW), PAH (total), phenanthrene, and pyrene), 
12 pesticides (4,4'-DDD, 4-4'-DDE, 4-4'-DDT, alpha-Chlordane, dieldrin, endosulfan I, 
endosulfan II, endosulfan sulfate, endrin, endrin aldehyde, gamma-chlordane, and 
heptachlor epoxide), two PCBs (Aroclor-1254 and Aroclor-1260), and 11 inorganics (arsenic, 
barium, cadmium, chromium, copper, iron, lead, mercury, nickel, silver, and zinc) exceeded 
screening criteria in surface sediment. Eleven SVOCs (benzo(a)anthracene, benzo(a)pyrene, 
benzo(b )fluoranthene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, 
fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, phenanthrene, and pyrene), 11 pesticides 
(4,4' -DDD, 4-4' -DDE, 4-4' -DDT, alpha-Chlordane, dieldrin, endosulfan I, endosulfan II, 
endrin, endrin aldehyde, gamma-Chlordane, and heptachlor epoxide), two PCBs (Aroclor-
1254 and Aroclor-1260), and 12 inorganics (aluminum, arsenic, barium, cadmium, 
chromium, copper, iron, lead, nickel, silver, vanadium, and zinc) exceeded screening criteria 
in subsurface sediment. 

Step 2b-Conduct a Semi-quantitative Risk Evaluation Using More-Realistic Assumptions 

Human Health Risk Evaluation 
Exposure to surface soil at AOC 3 may result in unacceptable human health risks associated 
with PAHs, dieldrin, gamma-BHC, arsenic, and chromium, based on potential human 
exposure. Exposure to subsurface soil at AOC 3 may result in unacceptable human health 
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risks primarily associa ted with PAHs, arsenic, and chromium, based on potential human 
exposure. 

Exposure to groundwater at AOC 3 may result in unacceptable human health risks 
associated with VOCs, PAHs, and metals based on potentia l human exposure. Exposure to 
indoor air a t AOC 3 may result in unacceptable human health risks associated with benzene, 
ethylbenzene, and naphthalene, based on potential human exposure. 

Exposure to surface water in Upstream Pond adjacent to Site 4 and AOC 3 may result in 
unacceptable human health risks associated with benzo(a)pyrene and arsenic, based on 
poten tial human exposure. The potential unacceptable carcinogenic risk is primarily 
associated with arsenic; arsenic was only detected in one of the eight surface water samples. 
Benzo(a)pyrene alone does not pose a potential unacceptable risk above the acceptable level 
of 5x10·S. 

Exposure to surface sediment in Upstream Pond adjacent to Site 4 and AOC 3 may result in 
unacceptable human health risks associated with PAHs, pesticides/PCBs, and metals, based 
on potential human exposure. Exposure to subsurface sediment in Upstream Pond adjacent 
to Site 4 and AOC 3 may result in unacceptable human health risks associated with 
benzo(a)pyrene, Aroclor-1254, d ieldrin, arsenic, and chromium, based on potential human 
exposure. 

Ecological Risk Evaluation 
At AOC 3, potential unacceptable ecological risks were identified with exposure to surface 
soil attributable to 2-methylnaphthalene, acenaphthene, acenaphthylene, anthracene, 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, 
benzo(k)fluoranthene, carbazole, chrysene, dibcnzofman, dibenz(a,h)anthracene, 
fluoranthene, fluorene, indeno(1 ,2,3-cd)pyrene, naphthalene, P AH (HMW), PAH (LMW), 
phenanthrene, pyrene, dieldrin, endosulfan I, endrin, endrin aldehyde, and gamma-BHC 
(lindane). Potential unacceptable ecological risks were identified with exposure to 
subsurface soil attributable to endrin. 

In Upstream Pond, potential unacceptable ecological risks were identified with exposure to 
surface water attributable to benzo(a)pyrene, chrysene, and pyrene. Potential unacceptable 
ecological risks were identified with exposure to surface sediment attributable to 2-
methylnaphthalene, acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, 
chrysene, dibenz(a,h)anthracene, f!uoranthene, fluorene, indeno(1,2,3-cd)pyrene, 
naphthalene, PAH (HMW), PAH (LMW), PAH (total), phenanthrene, pyrene, 4,4'-DDD, 4,4'
DDE, 4,4'-DDT, Aroclor-1254, dieldrin, endosulfan I, endosulfan II, endrin, endrin aldehyde, 
heptachlor epoxide, methoxychlor, arsenic, barium, cadmium, copper, lead, silver, and zinc. 
Poten tia l unacceptable risks were identified with exposure to subsurface sediment 
attributable to 4,4'-DDD, 4,4'-DDE, 4,4'-DDT, Aroclor-1254, dieldrin, endosulfan I, 
en dosulfan II, endrin, endrin aldehyde, endrin ketone, hep tachlor epoxide, methoxychlor, 
barium, cadmium, and lead. 

Step 3-ls further Investigation or Action Required? 
Results from test pitting activities indicate that buried debris exists at AOC 3; however, 
since the depth of buried debris was grea ter than the maximum excavation depth of the 
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equipment used during test pitting (8 feet) or buried debris was encountered below the 
water table in several test pits, the vertical and horizontal extent of the debris was not 
characterized during test pitting activities. Additional delinea tion for site environmental 
media (soil, groundwater, surface water, and sediment) will also be needed . 

An RI is recommended to delineate the vertical and horizontal extent of buried debris near 
Upstream Pond and to characterize the nature and extent of contamination within soil, 
groundwater, surface water and sediment and to quantify the risk associated with all media. 
Information regardin g the number of samples, sampling locations, sampling analvtes, and 
how the sample data will be used in the RI wiii be agreed to bv the CAX Partnering Tea m 
and submitted in an Rl UFP-SAP, to be submitted under separate cover. The FS component 
would evaluate remedial alternatives to mitigate potential risk to human health and 
ecological receptors associated with debris and from media contamination. Table 5-7 
summarizes the results of the decision analysis for AOC 3. 
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